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ABSTRACT

I ' A software package for processing conductivity-
temperature-depth (CTD) data is described. The
package includes features for editing, correct-
ing, filtering and pressure sorting to produce
working data files for graphic and analysis work.
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A COMPUTER PROGRAM FOR PROCESSING
CONDUCTIVITY-TEMPERATURE-DEPTH (CTD) DATA

I. INTRODUCTION

CTD (conductivity-temperature-depth) data acquired with a
Neil Brown Instrument Systems CTD system (or equivalent data)

i require certain processing steps before they are generally
usable for oceanographic analysis. This note describes a proc-
essing software package (CTDPRG), which was developed at the
Naval Oceanographic Office and has been used in a production
mode since 1978. Some minor modifications have been made since
that time, but the basic structure has not changed.

Input data for CTDPRG must be in the form of a Fast Easy
Binary (FEB) file (Hallock, 1980) and must consist of the
physical variables: pressure (dbar), temperature (0C) and
conductivity (mmho/cm). Hence, a pre-processing step is
required which will be specific to the original data recording
format. Output is quite flexible ranging from the input data
itself through corrected, pressure-sorted and subsampled data
with calculated quantities such as salinity and density.

Section II is a general, functional description of algo-
rithms used. Section III provides details for running the
programs with several examples of run setups. Section IV con-
tains complete program listings.
II. GENERAL DESCRIPTION

CTDPRG is designed to handle CTD data acquired as verti-
cal profiles, horizontal tows, or a combination of these. The
program was developed around vertically profiled data; how-
ever, and much of its complexity goes toward converting the
time-base CTD data to functions of pressure, when this conver-
sion is required.

The following list is a summary of the processing steps
performed by CTDPRG.

* Read input controls from cards or keyboard.

* Read data from mass storage file.

e • Correct isolated spikes (wild data points).

* Apply time-domain filters to pressure, temperature and
conductivity (this includes T-C matching).

[ * Correct conductivity values based on water sample
comparisons.

* Apply temperature-pressure dependent cell correction.

* Separate up-going and down-going profiles.

* Pressure-sort data by averaging into 0.1 dbar inter-
vals.
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" Low-pass filter, in pressure, and subsample to mul-
tiple of 0.1 dbar.1

* Compute selected quantities (e.g., salinity, sigma-t)
from P, T, C.

" Write results to mass-storage files. -'

All steps (except the first three and last) are optional
and can be selected in several combinations.

Input Data Sets

The basic unit of processing is the input data set. This
is, typically, a single CTD cast (down and up, if both were
recorded). It might be, however, a series of down and up
profiles acquired during one instrument deployment. Usually an
input data set corresponds to a single input file, but this is '
not required. There may be more than one data set per file or

a data set may span several files. All this is handled by the
input controls. The input data set is in a FEB-file containing
time, pressure (dbar), temperature (°C) and conductivity
(mmho/cm).* Additional variables could be carried with minor
modifications. The last FEB-segment in the data set must have
IDOCR(1)=I; preceding segments (for multi-segment data sets) I
must have IDOCR(1)=O. Input files are thus prepared by a
pre-processing program that is tailored for the particular
instrument and deployment mode.

Time-Domain Filters

One of the most significant problems with CTD data has
been the effects of the response mismatch between temperature
and conductivity sensors. A number of attempts have been made
to correct this through the design and application of filters.
The most widely used method is that described by Fofonoff et
al. (1974), which assumes an exponential response for the
temperature sensor. More recently, as a result of work done at
the Naval Oceanographic Office (NOO) involving direct measure-
ment of instrument response, specific filters have been
designed for temperature and conductivity, based on experimen-
tally determined sensor response functions (see Mayoral,
1982). In CTDPRG there are three options: no T-C filtering,
filtering, the three-point Fofonoff method (the user specifies
only the time-constant), or explicitly supplied filters of the
user's choice. These are applied to the raw data, in the time
domain, prior to other processing.

A smoothing filter is automatically applied to pressure
data to remove high-frequency sensor noise. 1

Conductivity Calibration

With the newer conductivity cells on the HK III CTD j
systems, coupled with proper cleaning procedures and frequent
laboratory calibration adjustments, conductivity data seldom

*See Hallock (1980) for details on FEB-file structure.
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has to be adjusted from the recorded values. However, if
salinity checks derived from water samples indicate an offset
from proper calibration, a multiplicative correction can be
supplied by the user. There is also a manufacturer-supplied
correction for pressure and temperature distortion which is
applied following the filtering step.

Upcasts and Downcasts
If no editing based on pressure is to be done (i.e., no

identification of upcasts, downcasts or constant level data),
following conductivity correction, selected additional
variables are computed, and an output data set is written that
contains the same number of scans (cycles) as the input.

A second option is to retain only upcasts and/or
downcasts, based on user defined pressure limits, which are
then written as separate output data sets, following
computation of additional variables.

A third option, which necessitates the second, is to
convert each upcast/downcast to a pressure series as opposed
to a time series. This case assumes that the instrument
descent/ascent rate is 2 m/sec or less. (If this value is
exceeded in the mean, some software modifications would be

-- necessary.) At a nominal descent/ascent rate of 1 m/sec, about
three scans of data are acquired every 0.1 dB. If pressure
sorting is selected, time, temperature and conductivity values
in 0.1 dbar intervals are averaged, creating a pressure series
at that resolution. Retrograde (in pressure) data are re-f jected. The pressure series is then subsampled at some
user-defined, integral multiple of 0.1 dbar following the ap-
plication of a low-pass filter to prevent aliasing. The filter
is automatically generated, and its cutoff wavenumber is the
new Nyquist wavenumber of the subsampled series. At this point
additional variables are computed and data are written to out-
put files. The third option allows the user to select a degree
of smoothing/subsampling commensurate with his requirements.

Computed Variables

Including the four input variables, up to twelve are
available as output. The user may select any subset of these.
The eight computed variables are as follows:

L • Salinity (parts per thousand [ppt]) or S: computed with
pressure, temperature and conductivity ratio, according to
Bennett (1976), Dauphine and Klein (1977) or Lewis (1980).

* Sigma or a: the in situ density of a water parcel. Com-
puted with pressure, temperature, and salinity according to
Fofonoff (1962). (Sigma = (density (g/cc)-l.)*1000.)

o Sigma-t or ft: the density of a water parcel with in
situ temperature and salinity but at atmospheric pressure.

* Brunt-Vaistli Frequency (cycles per hour) or N: computed
with pressure, temperature, and salinity according to Fofonoff
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(1962). Essentially a local potential density derivative. The
convention is adopted: N -qiN7 sgn (N2 ) to allow for in-
stabilities.

* Sound Speed (m/sec): computed with pressure, tempera-
ture, and salinity according to Wilson (1960).

e True Depth: for most purposes, pressure in decibars can
be interpreted as depth in meters; however, this assumes an
average water density of 1.02 g/cc. If depth accurate to
more than a few percent are required, this variable can be
selected. It is an approximation to:

p

z = c'fdp

where a = specific volume,
g = acceleration of gravity,
p = pressure,
z = depth below surface,

* Potential Temperature (*C) or 0: The temperature that
a parcel of water would have if brought adiabatically to the
surface. Computed with pressure, temperature and salinity
according to Fofonoff (1962).

e Potential Density or ag: at using 9 rather than
in situ temperature; the density of a water parcel brought
adiabatically to the surface. (ag is calculated using the
at routine with 0 from the above routine.)

A typical standard processing product might be: retain
only downcasts at 1 meter resolution, and store pressure, tem-
perature, salinity and at. This provides a compact version
of data for hydrographic analysis work. The best "standard"

file is likely to be different for each user group; thus, it
is recommended that the input files (edited, raw data) be
considered the primary, archived data base.

III. DETAILS OF OPERATION

This section consists of two parts: a tour of CTDPRG and
its subroutines; a tutorial on setting up input and running
the program.

Functional Program Description

Figure 1 is a block diagram of all the routines in the
package. CTDPRG is the driver, whose functions are to read all
input controls, to set up filters to be used on input data,
and to initiate the processing of each input data set by call-
ing ACCESS.

GENWHF generates a three-point deconvolution filter for
temperature based on a user-specified, sensor time-constant.
This is described in detail by Fofonoff et al. (1974). ]
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GENFLT is a general filter generating routine (see
Brooks, 1976). It is called in CTDPRG to produce a low-pass
filter for pressure data to remove sampling noise.

ACCESS controls the majority of the processing. Input
data cycles (scans) are accessed, one at a time, via calls to
GETREC. If pressure sorting is not selected, output segments
are prepared using a user-specified combination of variables
from the input as well as quantities computed via DERIVE.

When upcast/downcast separation is specified, each up-
cast/downcast becomes a separate data set and is written to
unit 3/2. Otherwise, all output goes to unit 2 as one data
set.

With pressure sorting, which necessitates upcast/downcast
separation, input data cycles in 0.1 dB intervals are aver-
aged, producing a pressure series at that resolution. Retro-
grade data, which result from ship motion or winch reversals,
are rejected. For a nominal descent rate of 1 meter per second
there should be about 3 cycles per interval. If an interval
should turn up empty, it is filled with data from the previous
interval. If descent rates systematically exceed 1.5-2 m/s
this interval should be increased accordingly.

The pressure sorted data can be subsampled at integral
multiples, say n, of 0.1 dB. When this is done, ACCESS calls
GENFLT to produce a low-pass filter which is applied to the
0.1 dB data, centered at every nth cycle. The cutoff of the
filter is at the new Nyquist of the subsampled series and pre-F vents aliasing. For example: n = 10 implies subsampling every
1 dB; cutoff (half-amplitude point) is at 0.5 cycles/dB; the

*filter is applied only where samples are to be extracted
(e.g., every 10th point), thus avoiding unnecessary computa-
tion.

Following pressure sorting and subsampling, DERIVE is
called for selected computed variables. Segments are then
assembled and written to the output file(s).

Subroutine GETREC is the input program. It reads segments
j from the input file (unit 4), applies conductivity cell corr-

ections, pressure smoothing filters, conductivity-temperature
matching filters and pressure limits. Data are then passed to
ACCESS, one cycle at a time. Upper and lower pressure limits,
specified by the user, are employed by GETREC to distinguish
upcast and downcast data.

NBCCC applies a manufacturer supplied cell correction to
conductivity which compensates for pressure and temperature
distortions of cell geometry. It also applies a user-specified
multiplicative conductivity adjustment (usually = 1.) which
corrects for salinity offsets determined by field comparisons.

Time-domain filters are described in Section II.

p5
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When an end-of-data set (IDOCR(l) - 1) is detected, con-
trol returns to the main program and new input cards are
sought. If an end-of-file is encountered, however, GETREC
calls IUSET which attempts to dynamically attach another user-
specified file name to unit 4. If no file name is supplied,
the program terminates. (On some machines dynamic control
commands may not be permitted, thus requiring one execution
per input file.)

Subroutine DERIVE accepts a cycle of pressure, tempera-
ture, conductivity and time from access and, after calling the
appropriate variable computation routines, restructures the
cycle according to user specifications. The variable computa-
tion routines are described in Section II.

Subroutine ZREAD and ZWRIT (described by allock, 1980)
are input and output routines for FEB-files. A call to ZREAD/
ZWRIT transfers one segment of data between main memory and a
mass storage file. Typically, a data set (e.g., CTO profile)
consists of several FEB segments; each segment is made up of
several header blocks followed by a data block. Segments are
written sequentially to a mass-storage (disk) file by nonfor-
matted, FORTRAN I/O statements.

Input Control Cards

Essential information for setting up and running CTDPRG is
provided through internal documentation (comment cards), which
are presented below.

Input Card 1: Printout identification--up to 48 Alphanu-
meric characters. This can be anything.

Input Card 2: N, LN, NWMAX, KCHOP, NINFIL (Free Format).

N: Subsampling interval for pressure sort-
ed data. Integer multiples of 0.1 dB,
e.g., N=20 results in data every 2 dB.
N=O results in no pressure sorting.

LN: Sharpness factor for subsampling fil-
ter. This is an integer equal to 1 or
greater. Larger values require more
computer time. (m = LN*N = half-width
of filter. See, GENER1 in Brooks, 1976,
for a more detailed explanation.)

NWMAX: Maximum no. of cycles in output seg-
ments. Typically, 1000.

KCHOP=1: Process all data. No pressure sorting
or subsampling. Pressure limits are not
applied. Output goes to unit 2.

KCHOP-2: Pressure sort and subsample by N (un-
less N = 0). Output downcasts to unit
2, upcasts to unit 3.

KCHOP-3: Same as 2 but output only downcasts.

I
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KCHOP-4: Same as 2 but output only upcasts.
NINFIL: No. of input file names to be supplied.

If =0, one input file is assumed on[ ! unit 4. Otherwise, supplied names are
dynamically attached to unit 4 by IUSET

*(presently configured for UNIVAC).I Input Card 3: (IND(I), I=l, 12) (Free format) output var-
iable selection. A string of 12 integers (1
for yes, 0 for no) indicating variables to
be output from the following list: Time,
pressure, temperature, salinity, sigma-t,
sigma, Brunt-Vaisilk frequency, sound

speed, depth, potential temperature, poten-
tial density.

Input Filename Cards: up to 24 alphanumeric characters,
left-justified. If NINFIL=O, no
cards are expected.

The following group of cards, the data set card and pres-
sure limit cards, is repeated for each input data set to be
processed..

Input Data Set Card: NMSER, NPLIMS, CFTR, TIMCON, ISAL

L(Free Format)

NMSER: Sequence no. of input data
set to be processed. (Usual-
ly this is equal to 1, but ifF there were, say, n data sets
to be skipped beginning in
the first input file, NMSER
would be set to n+l.)

NPLIMS: No. of pressure limit cards
for this data set.

CFTR: Conductivity cell correc-
tion factor (default=l).

TIMCON>O: Temperature sensor time con-
stant divided by sampling
time interval. WHOI (Fofo-
noff et al. temperature
deconvolution.)

=0: No. temperature or conductiv-
Eity filtering.

--1: Use same filters that were
used for previous data set.
(Not permissible for first
data set.)

--5: Read special filters from
cards (unit 5) following
pressure limit cards.

E
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All Else: Read special filters from file
on unit 8.

ISAL = 0: Salinity computed according to
Lewis and Perkin (1980)

= 1: Salinity computed according to
Bennet-Dauphinee.

Pressure/Cycle Limit Cards: PTOP, PBOT, DELTAP, I, 12
(Free format)

PTOP, PBOT are upper lower pressure limits to be applied
to input data cycles between cycles Ii and 12. Each sequence
of cycles spanning this pressure interval is made into an
output data set. Pressure limits are irrelevant for KCHOP=I.

DELTAP is a slop factor (usually about 2 dB) that em-
ployed to prevent small pressure fluctuations from tripi up
the pressure limit logic. It ensures, for example, it a
downcast has ended before the subsequent upcast is r ;ni-
zed. For single-cast data, DELTAP can be set to zero.

If, 12--There is a global cycle index, IE, which is to
1 at the beginning of an input data set. It is incremenA- -or
each cycle encountered within the data set. (An input data set
typically spans more than one FEB segment and occasionally
more than one file.) The first profile start, defined by PTOP,
is not sought until IE reaches Ii. After each profile is com-
pleted, if IE has reached 12, the next pressure limit card is
invoked. When the cards are exhausted or the input data set
ends, the next data set card is read. This feature allows
leading and trailing data within a data set to be skipped,
which can save computer time or reject defective data.

Usually, only one pressure limit card is required for each
input data set, particularly for a single profile. However,
for a series of repeated prof4 oles which are included in a
single data set (i.e., a "yo-yo" cast), it may be necessary to
change pressure limits several times to maximize data recovery
and to reject sections of bad data.

In the simplest case, for a single cast data set, Il can
be set to 1 and 12 to a large number which exceeds the number
of cycles in the data set, and everything will be processed.
(Default values of 1 and 1,000,000 result for II = 12 = 0.)

Special Filter Input: NWTT, NWTC, LAGT, (WT(I), 1=1,
NWTT), WC(I), I=NWTC) (Free Format)

These are read from cards if TIMCON --5. If TIMECON = -2,
-3, -4, -6, -7,... they are read from a file on unit 8. If
TIMCON > -2, this input is not expected. (See TVACON
above.)

NWTT, NWTC: No. of temperature, conductivity, filter
weights.

8



LAGT: No. of cycles to lag temperature relative to pres-
sure and conductivity. (The lag might be built into fil-
ter, in which case LAGT = 0.)

WT, WC: Temperature, conductivity filter weights.

Examples of Input Controls

Example 1: Three input files, each containing a downcast
and an upcast between about 8 m and 2000 m depth. Only
downcasts are to be processed. WHOI (Fofonof, et al.,1974)
temperature deconvolution is to be used--time constant is
100 ms, sampling interval is 32 ms. Output pressure reso-
lution is to be 1 dbar. Output variables are to be: P, T,
S, at, N. Salinity to be computed by practical salinity
scale '78.
Card 1: THIS IS EXAMPLE 1.

Card 2: 10,1,1000,3,3

Card 3: 0,1,1,0,1,1,0,1,0,0,0,0

Card 4: FILE1

Card 5: FILE2

Card 6: FILE3

Card 7: 1,1,1,3.125,0

Card 8: 10,2000,1,1,0

Cards 7 and 8 are repeated for Files 2 and 3.

Example 2: One input file containing a continuous record
of two downcasts and two upcasts (i.e., one i.strument
deployment). The instrument was ir the water for one hour
before the first downcast began and again following the
final upcast. Thus, the first usable data scan is about
no. 112,000. The four profiles took about one hour so the
last usable scan was around 250,000. Temperature deconvo-
lution filters are to be read from unit 8; a 1.01 conduc-
is to be made; salinity is to be computed by Bennet-
Dauphinee algorithms. Data are to be subsampled at 50 cm.
Both upcasts and downcasts are to be saved, between 100
and 400 dbar.

Card 1: THIS IS EXAMPLE 2.

Card 2: 5,1,1000,2,0 (input assumed on unit 4)

Card 3: 0,1,1,0,1,1,0,1,0,0,0,0

Card 4: 1,1,1.01,-3,1

Card 5: 100,400,2,112000,250000

Example 3: One input file containing 500 downcasts and up-
casts between about 90 and 210 dbar ("yo-yo" cast). Data
are to be processed as in example 1, saving downcasts at
1 dbar resolution. Prior examination of the data reveals
that downcasts 201-208 (scans 1.2 x 106 - 1.248 x 106)

9
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extend only to 190 dbar: three sets of pressure limits are

thus required, to recover the maximum amount of data.

Card 1: THIS IS EXAMPLE 3.

Card 2: 10,1,1000,3,0

Card 3: 0,1,1,0,1,1,0,1,0,0,0,0

Card 4: 1,3,1,3.125,0

Card 5: 95,205,2,1,1200000

Card 6: 95,185,2,1200000,1248000

Card 7: 95,205,2,1248000,4000000

Example 4: Input file consists of three downcast-upcast
pairs. For diagnostic purposes, it is necessary to process
downcast data at original resolution (i.e., no pressure
sorting). Output variables are to be: time, pressure, tem-
perature, conductivity and salinity. Pressure limits are
10 to 500 dbar. Special filters for temperature and con-
ductivity are to be supplied on cards.

Card 1: THIS IS EXAMPLE 4.

Card 2: 0,0,1000,3,0

Card 3: 1,,1,1,1,0,0,0,0,0,0,0

Card 4: 1,1,1,-5,0

Card 5: 10,500,0,1,0

Card 6: 5,5,0,.1,.2,.4,.2,.I,.0625,.125,.625

Card 7: .125,.0625

These are representative examples of how CTDPRG may be
used. Many other combinations are possible. Some experimenta-
tion may be necessary for unusual requirements.
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19 C INDICATING 01AKCSSS TO at OUTPUT, IRoo

at C INC VOLLOWD0S LIST*

14

-. Iv-



0 C TIME qP*ESURC,IIPL*ATWg. CONUC IVITT@
as C 55L1W319,S361A-19 $164115, 190UECR4(U

44 C SOU~~:ND S:w:,e:ISIDPT@I01ALA
$5 c sos ugo il C %N OSIIAL

to ;0:13b03.OgS 10 30
92

11 COTIU

95 SOC~I SNI4JIWRIN.S ESESC
99 SSRIICI,SO61OSPEYSonK911-1JI

300 0006 1S13e0A.1lIL102 C 040040 IftPul FILCUNNZ CARDS MST. :ao6

103 99C:,

d.133 c NECtOFO ECHgHOZ RFIEOfUPT

1 C1 No ARS ItExEUEC

Sol C

lit CO11C ~ MMI1~ ~ ~ ~ l 1201- C N FL0IN OSPO CU, N al 1

123 C

119 C

V1 22 c rIE oecc EACH orpv DATAv gala to t PRCSSED
13 C

1125 C &PLINS NO& 0f PRESSURE LIMIT CARDS FOR THIS DATA IT.
129 C

IO C CrII CONDUCTIVWITY CCLI. FACTOR SDCFASILTz3.3
II C

132 C lIPCON 61 08 TEMPERATURE till CORSI ANWIS NPL INS TIME INTERVAL.
333 C WHOI TEMPERATURE DECCSHOWION
13 CV 3 C :s 0: 0 FILTERS On flaP OR COMO.
13 C
137 C z -Is USE FILTERS FOR PREVIOSUS oath SET- $f11

13S C P9RNISSIILE ON FIRST DATA SET.p
339 C
140 C = -Ss Pf*0 SPECIAL FILTERS FROM CARDS FOLLOvfIG
143 C PRESSURE LDIMI CAUOSI.

14. LSIL READ SPECIAL FILTER CARD ESAES FROM UIT S-

f4 c9 39 II SALINITY COMPUTED SAM $CEIOAUPHRNCE.
145 IS READIS,1000,EUR:999)WSR.RLIIS.CFTR.111C0,ISAL
10 K1*6:2

ISO IFeiSL.01C.011SALZI

152 P513
113 PC~l

114 lib1t:3
11:6 Ob111121.

159 IIINCML.DlJILZ
161 IFIGSSINCOISL.00333F!LRZI

0 15



IC IICIRL..ICURa

166 A It #6 9660 luxRSER PLTRS ICFIR

110 1 "Do OF PRESSURE LIMITS X#91411
1?$ 6 CONDU~CTIVITY :CL FACTOR am %ClI2.C/j)

ITS C **so** VN1SSUREI#CvCLC LIMIT CAR04SI
110 C
IT$ C

oil C PIOPON900 AKE UPPERfLOWER POESSURC LIMITS TO BE
ITS C APPLIED TO INPUT CAT& CYCLES 6 ETWEEN
lit C CYCLES I I AND 12. tacit scuoS CE or
too C CYCLES SPANNING THIS PRESSURE
1411 C INTERVAL 15 PAtINRTO AN OUTPUT "~IS
162 C SET 0R PROFILE. IPORESUIIE LIMITS
163 c IRE IROCLCVANY tOR gCMOPzl.I
164 C
Its c 6CLlAP IS a SLOP FACTOR $USUALLY &OUT 2 0S)
146 C usetCH IS Cmoyco TO PREVENT SMALL PRESSURE LUC-
le C TU&TlgS$ Fopo IWIPPZUC, UP THE PRESSURE LIMIT
Is# c CUBIC. IT SISURS THAT A OSWMCAST HAS ENED
ISO C BEFORE T HE sulsSEouEMT URCAST IS mccoluTZEO, [eC
Ito C
its C 3.12 THERE 1S A OOOC CYCLE INDEX& SAY Its WHICH
192 C is SET To I AT THE sECINNINS or AN INPUIT DATA
393 C SET. IT IS IMCRtEEMED FOR EACH4 CYCLE ENCOUTERED
194 C WITHIN THE DATA SET. IAM INPUT DATA SET TYPICALLY
its C SPAHS MONE THAN O0E SEW AND OCCASIONALLY
lIt C MORE THAI1 DIE FILE.) THE FIRST PROFILE
391 C STARTo DEFINEDgVS PlOP, is Not SOUGHT
Is& C UNTIL II ISCEtIto AFTER EACH PROFILE
lot C IS COMPLETED. IF It IS BE 12, THE WENT PRESSURE
200 C LIMIT CAR) IS IHYOKED. WHEN THE CARDS ARE IN-
203 C HAUSTED oR INPUT DATA SET EMD10SjTNEEXT202 C DATA SET CARO IS READ. IF TH ETIRE INPUT
203 C DATA SET IS To of SCANNED, SET 1:20
204 C
20S C
206 11=1
201 Cc 30 L~jRPLIMS
208REDSID)LSal.IIPII11Il2

210 IIPI4,I.EOICRZS1000
211 C

214 6 FS.C*'3',31,'O1LTAP='1
ass UfS.0.'a',oCYCLEI:'~,T,Oz 3X,.CYCLE2:..IT,
at& C
all 11=11#1
210 IC COlINUE
219 C
220 IFIlFILT.EQ.4.AMO.lSu.EO.Il CO TO 9S
221 60 IS 621,22.23tkDDI.IFILI
222 C
223 C WISl FILTER SEMERATIRO SECTION
220 C
22S 22 IF~hbhI.LT.31mmTT:3
226 CALL SEWgF6HUIT.TIMCG**VT) -

227 C
220 WRIISC.CDSINMTI *IMCtOM
2ag 6015 FORMAYGI'0 WOODS HOLE DECONVILUTIOO CHOSEH611
230 1 * 0. OF WEIGHTS eel*0I233 TINE CONSTANT *@611.5111
232 C
233 fl:1MUT#1 12
230 PCuZN

236 00 26 1 :IOUTC
231 2 CIlIZ1.IUMTC

239 Go to 21
200 C
241 C SPECIAL FILTER INPUTY SECTEON
242 C
203 23 V83I91612310)IUFILT
244 2310 FCRffAlIIII SUPPLIED YEMPEPAURE. COMOkCI~VITw FILFERSf
24S 1 10 BE READOH an UlT1 $1 %fI
24C C
247 C 0*0000 SPECIAL FICTERSa NO. TEMP MIS@ O. CON& VIS.

et64



2I:: C 9010 LMS tERF MIS* COW 015.IISO C THESE VALUES A89 mmD Fees CRD IF 114903S6*
Ill C *101 sc INC ONS (e.ll~m-0-I,-4 46
212 C INEs ARE @EAD Few MIT 6. IF t1Clue& Be -

IN3 C THIS READ SIAIEWEUT 1S SEVP0.
Is% C

215 *CAGIFILT91000,1U0'-9991ul NmutVCOLAIIW6gi aleMTIS,

219 C R1j9*j*TVCLG
210 16131C11Zaileb.o.IaEa ~ l colo611
260 ZOC Famtl NO. NI S Is 9,31 0..ltaaN'

212 slo

263 C

260 R) SIJN1Ut-bgI

26 cc"N OF 6.39 INE1tI il

*sa C
303 C

32 C

310 C

2o, sump:0

2:: Do2 Clu~

ag9 21 M3311g*.9S011)
339 00C 26nleI 1 uuuw1FIIC VCIICCe
330 *6 IWmCUtCWI.'
3328 C 1

292t, bFUOeISS.CCIS,10*TUPNVTSNOVCS

its
179 *C CALL AJqUCPEuwwuqINm..mi

100 
* U .

aSol C.w



Pp09P0 cI IcmeNIN IID_________P0PINeU3069It oa ls

4S ~ 9bwX*0 V 1 21 951OLUP

I C osusoilocla

I COPRNSCIOSocaICoo
1 COMMNUlSI ft I O -o~

to CaoUnI RN I wLmwN*eN~f9MOAUmMUT umUT*,3601
Is cannonpses foc asulal OesIumm.3O118 OCt&ovl
32 cannon I No Au I 1W61I0too to
13 C

Is Cose" 0 Glass I N5SIU.U.N.IPFMNm*1S ISI
16 0ATA NUNN$ NNW$ NaSrPSwbw A 04"#100,010. 13 *%a d,19I

11 CAV

11 CIN~SiION mi200S.CT6X! ,:! B.208C 620,
20 ClackiSICS 40201, Avg5E1
23 CAVA J*,JSJCfz,1.31
22 LOGCA icas. LU.
23 mcoiOP3:SCNSp

36MNP~E16 To 300
27 hZO

29 30C CONVIU
30 lbOCdl:1 0

32 CC13

39 C0oC~fSI=100CN4S31

34 JZ=
31 H4160401I.10.0166 To 32S5 --
is Co 329 Tg:308
39 329 31l3kO%3Z).NE.0)J%2%=JN21*3
90 325 CONIINUaC

93

:S2 L14110IPSTJ

909 Com301J3,L

45 IPSJIPMCT

49 If IN.LT1 I jSM:I
so 2C0LIX.F*LSIE.
Si ICI 60 10 1162tsISu
S2 C $10*3ITI.IHoudi PROCESSING SECTION

S3 I CALL 4E13Cg659..uOl
so iuozIuo*2-I
Se C CEO 11C OPT tall
56 10 11611LUIRI1UOU
S1 CALL *CRIE10iITS

so 10 h:6m.-3*L

61 C0 It J-:3,LU
62 3j%3J0.J

63 11 vu,1j3:olj,
64 IF6NM.C0.SINNAxOI) Go T 9's
65 60To1
66 C CCCIII*131 SECTION
61 C GE IOS llECONO
Go C lu0:3, MP hROFILE lUDsis SDum PROFILE

29 CALL Ci'',3 '
?a 11j0:1U0.2-3
is C !CI F1851 INICOIAL,
12 p:gijPuI
is IF:POIOO.$
1t 3PtziP
is Ipg:IPI*S.NUj
16 19P 0.3.3 mdesses
IT 1PP:1P
is $It&
it P:LNON

00 Su:8S00



e3 FC:l.1ft
0be I It 06,93111

* IS 9311 p0SNA19 DECIMATION FILTCIVI
66 CALL GEOWLIIK.JA,,qJ9C9r0,M

so Joel FORIAT1II

so LhPEV=L

92 C 111 hE&l RECCORD
93 71 CALL 6CIIICIS9O0,0s10

9 NUO0:1 0*2-3
91 1 p:04jp13o

I CHECK FO 60 10 "SA

99 3pp:3p
0o C CHECK fee v OUT Of INIERVAL

3101 3FeI3P-IP3a*Ku0.L.E.O1 60 10 11
102 11413p-1p21*xUO.6E.OS 60 T0 60
103 C LOAD ICCORD INTO FILTERARRAY*

VSo 10JP:61P-1F11*KSO
las JCI4IPS:-ICTIgJI'3
3 06 Cc 16 J=:394
101 76 6CUIeP=EOTJJ1QJ

Sol to 10 is

I3so0 COMPLETE AVERAGINGll o Do 65 K=K I1 NMI 3

1139 NINOL:KNhIIOL*1
111 NNa32KhT2*1
lit 00 163 .1=304
111 163 SCCOUTIJK):S*VAECIJI
III RECCuT10,K3SAVRECI3S
139 to TO 65
120 1e1 CONTINUE
321 3reKT2.hv.3 IVNIZ1693981 KWI2,'Po
122 3961 fCaA1191GAP 01',71,lu,'*1 Pz*9612.61
123 NNW2=0
129 Cc 63 J1:3,4
325 SECOUI JK g:RECOUTIGJKSKCI
126 6! SAVRECCSJfzCCOuTfJ,9 I
121 ALCOU163,KIORECOUIS3,UIIKCI
120 SARCgI:=EC0UTIlK
129 65 CONTINUE
330 C IF N0 FILTER, SKIP
131 IFIN.EQ.1l so To 61
132 C C0WVO.VE FILTER
133 WSUN=0.

339 .CT=O
13S C 69 J=39%
136 G4 ACKCUIJG.l3C
131 SEMUTu411:o.
136 cc 66 K:j,5m1
139 3ffICIG9.1.01 60 TO 66

390 MSUH:m5Up.MSK)
39310 .CI=JCI
192 CC 61 J:3@.e
14! 61 *CKOUIJ.1SREKOUOIGJ*ECOUIJ,K 9aUG53
1499 AEKUTIIS.EKOUIIS.EC@U163.KS.wmIK
It1 06 C6CHJIhut

196 IF sic It.O.j.JC."w.1U 60 T0 69

191 CC 68 J=5394

ISO0 6210 69

112 62 *6KuT16j1:IECOUIj,3

C CERIgE OPTION

ISO ~ ~ 0* 1A1L ORIPUWXOTIkT

163 ~ 6 hUg~ftvu.3 Li6 GUM- St inu
00 1 : 3,LM

3.1 1J019



161 IUE~b.CbIUVhI.I10 TO O
I"a C 0gSIT ALL SUnS A" COVOmIS

160 'i 01:100-Lm~um

112 hm~w-

Its 166 91U: ,UIU

11 ICI 191:ICISMil

III 4CGU it -CU41.1

11 ISMCO 95 521 OVI91M

Ise cc 46 .5:3,9m

III 1 I~Iu tits&6=

SI1 li310cbs.9S.i366 116 300
in6 60 t0 is
to9 IS CALL GCUUCCIS9OS,1UOS
190 NuOZ3110*2-1

III COO PONTSTUF 1 EE 0

193 q? Caft IINUE
i9% C SHIFT keep
195 114j2..O36 To In2

191 c .6121 J23"

199 VbIjSlVFNI:VWIMWEFI*Lv
200 .. VF£:.BVFA*LV
201 121 CahIINUC
202 122 MWIMuE
203 lF6%9.ST .MWPft, M13uAX
209 ume9:WNBef
201 hMFw:WNFm
2c' to To 4199210Juo
207 12 100C9121130
206 1DaCb1,%1I1OCw6%,.1

210 le1 F0cwA ic$ FOOCRIIQD
211 10cCwf2l=IDOCR12l
212 ioOCWIj1:TOOCm63I
213 IOOcmiIDI:100Ca6i03
214 IOOCW4z£3:100Cati13
211 100CM1123100C91121
214, CO 4W2 5Q:),1AW
217 IS ; D0Cb1I1=AO0CRf£Q1
216 CALL 2d61112sIFo01
219 bNoe w6itm
220 60 10 191
221 IS lO0Cwg2ia:I
222 100CM193100oC919141
223 Cc Sol 10=190
224 963 FOCw1lOa:FOOCIIIQ)
225 IOCCCW21=100CRI21
226 100CU131=100cmts)
221 10C9C1101=IDOCA1laI
226 accCW11£3zI00Ca1113
229 I00CM4121=300C41121
230 CO sar 10:1969
231 969 A0COCIOAOOCAIIo)
232 CALL 2dR3193.IF#OJ
233 hO9p~ftp.69

234 1 IFINHTHOL.GT.03911TC45,59lIOWNTNOLUMb
23 61 FORnAsIIIIStus.00LES IN DAI4 P11PLACE VI19 PiRECEoINs
236 91N,'KCC060 101 SCSWCUMI~,IS
231 VSImOL:0Or230 C
all 90 Aw:1
190 100cufliz0
293 C SHIFT RCONgA Mst to I

293 CO 120 .5:3,1
299 Wtigjl=WW6NVWNLOJI
241 12C CS 0011Nut
296 IFI£F.6T.11 60 TO 96

246 90 To6 IWUC 11I

20



to 40 ICInto191

as, go'S IG .,.:;,;

so, 60u19 16To%
ass b~llf6,9I10I If

2st 960 F 8MA1111 PROBLEM0 WZT

260 slop

6041 CmiIP606111

Pp*UOVgaPRGSOII,.GElmCC
3 CCPILCII6=31
a SUBROUTINE S*RC10cC,.,IUO
3 C

S CONNOWNIAIII01W201.UCIP.IPLISSPt.13,100IIPLZN62.1013,

I COMlONICAL 31110eTeNCeLA61,W609 91601.NC1 601 P03F.

10 coMrow 19D*141 whee,11001

12 co"NOMINOCff10CM40)
33 cc COSOIROIOCUOO)

Is CAVA IsuOI,JH,.JP1,JCi23.

19 LOGICAL ZELt
20 6O To 164,T1 ISET

21 6 CChIINUE

26 IF 4"P.1.II111P

27 ppC:2*Il-l
29 pmp:20HP-I
30 IScI:2

32 1 CONIINUC
33 C
34 C 16111ALIZE

31: C toT 129s
31 1 oSw:0
36 CALL 11*5(1
39 ?BE hNSESCRA:Uh 1*1
40 IfINNOSNIAGC.WNSCUSO to 71
41 CALL ZiCA&iIZII.If,0)1... 2 IFIIF.CO.1160 To 162

00 ~ ( to 1060
:s 18* CALL IUSEh

41 781 CONTINUE

SA ICPF:0

12 14L1.1-
S3 0 Itk:

Is 783 31:1E-2

21



56 CALL IuSEh

58 h I Z*:UKU

z I1zI1*1

62 IsL:41C.ZlI-2*1CpF311Q0
0
3l

63 UGWILAt0.11.1160 TO 160
64 3e'c£O0C6#1I.Co.II6O to 20

65 1Ft£SLI.(0.-106
0 

TO 133
66 IISI:2*1£-£

61 Irel£.CO.£,60 10 £33

69 bI:NIsT-1
10 :

it cc £31 1:tS61iUhlT
12iz l
13 CC 1 32 ll:IAR
16% 1 UVIII1111 1011II~l
Is 1£31 CL-4 IINUC

£6 33 CONTINUE
11 CALL Z~fAO411U.1F.OI

70 IrezV.Cc.I1o TO T$3
is has1~gNms 1-1

62 IrelC.LtI.PILINSI,J1NhISO TO0190
43 £RS1P:ZESIPLImI£jI*I -I

66
$I

90 lfIL.Q--N-R.EISP6 TO 191

It D1VprAhS(vR12.JI-WR42,JMIII
92 C£IjA8SjWRf3sJI-VRI3,JN£13
93 C£FC:A8SIVII6.J1-VR44,JNI1

90 CIFpp=4SSIVRIZvjp1,-VI4zsj"N1

95 CIFII:A9S4VRf39JP1I-143,JIII
96 CIILC :ABSfVRI4*JP I-WR4.,.0II I
91 IlIFP.LT.po1F.C3.PDtF.LE.0I

6
O 1O 192

is 1FIG37PP.6E.IPD011
6
0 TO 192

99 hO IE0b669210KB,,Jo IpaI2 1,01 2 ,J3l~jS2.JN£II

I £6[ft&ACED AY',1X,FIO.3,TI32,qs'3
102 valisj1:W1I?,jN1S
103 192 TO07 L 71 )R ~FL.301 193

104 I103FIT41-11ItFI)60 TO 193

105 m 6 11 6 , 6 1 92 3ugg,JJ,3IPl3 $,'A39JI Oval 59413

106 VRI1..l£:Vp
4
3gJn£S

107 91 I(CIFC.LT.CV17.0l.COIF.LE.OI6O T0 191

log1 I~ICC.6E.4I II 360 TO II£

309 WRJTL16, 61921NS1,JJoIPRI*Iol3, oo q.~vol1JKI1

110 1a4%,JI:v,6% ito
111 191 CONTINUE
112 1oe Cox 1 kUE

31 ! JFfIOoCqfIE.O. IOI~mIOI£I

114 173NA.LT.£GOOI£CpF:3000..6U.LCpF
ITS JEE-11
116 1F41SL1.EQ.-13£CC:££4tgST-1

Its IbLJIjL
31t IF4IF.EQ.Oa6O 10 £60

£20 l376.T.116@ 10 22
121 to t0 4
122 22t CONINUE
123 bRICI.,00013£r
126 9010 7o3,*lThz.*400EPROPIN 1K 251, 1r:,I£...e3

125 slop
126 C
127 16C CONTINUE
125 C
129 C CINWOLVC FILTERS WITH OAT&
Il0 C
131 C0 13 .1:1,6
132 3£01110

134 Co 12 3:3,MPT
£35 11:11C-mt4*OLA61
136 12 Ig03*EJt*f1

136 3C:£C(-"C*1

22
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So0 13 CONTINUE

1 41 to 1 IiZIgNp

143 4121=49 21*04jrP.1P5*PIT

j4 14 105 Ck

I 0 C APPLI IANUFACTURES CELL CORRECTION AND CFIlt

I0 C
I s CALL NSCCCICIO,QsI,,0gCFI

14 9 C

152 C KC840P:1ALL DATA, 11CHOPZUP AMC Cook CAST
153 C OCHOP:) DOWN CAST ONLY KCHOP =%:UP CAST OLY
150 Go 10 419,1000100*100,ChiOP

156 is IFOI1UEX.61.4PLINS160 T0 200

£56 IlNCNIPLII.I CIII

159 hfi1E.LT.IC 3860 TO 2
160 3F4IE.LT.IENCsT1860 T0 2S

162 60 10 19
163 C E 0. Of LU OR FILE
160 C
16S 20C IhE1l:)
166 20 Is.(:1
161 ISEI=1
166 IEOLUZ.TRUE.
369 &IOIPI=NIDIOI
Ila IF 100OOCAI£8.EQ. I1NIOIPI--ftIDl
111 lu4oPSER.wc.NIo1PaIR16.932wxo1PIINPSEn
112 9032 1ORATl10,9CONsl6TULAT1ONS IUPKET~ff TOJ HAVE TRIED TO PROCESS
13 & SLRIES9,I3,'IwSlEAD Of SERES4,13,)11I' CHECK PRESSURE LNIMI1II
110 RETURNI
115 25 RETURN
116 C

11 ICC FzQS.jPs
13 C

19 60 TO *1C,110@110,l221,KSM
Igo C
181 C SET UP P-LINUTS

161 12 F£1:PLII.l8
360 IFSIT.LEC..PITZAINTIPOI.8
185 P2T:PII4PLSI,11
166 P£B:-PL12@11
181 111P1a.1i.C.1P1S=990O0.
Is$ P2S:P1B-PL43v1
tog 111:IPLIN13*J
19CI EX 1= PL 1012. 11
191 loEKul:?
192 IF 111. LII.1160 TO 2
193 C
190 C SEARCH4 FOR FIRST PROFILE START
195 110 CO TO 6IftO.1%00.l0C'Il,1,6C84P
196 100 1P.LT.Pj 1850 TO 111
191 60 TO 1 1111I2,I%1,MCHOe
£90 30£ JIdP.61.PJ1G0 To 310
199 142 CO T0 2
200 C
201 C SNIP FOLLWINGS RUBBSH8 IF PLIN E3"AUSTEO
202 C
203 C
204 C
205 IIC lfIIC.LI.]E1160 10 2
206 C
201 Go go 4111,I£7.118,1101NSM

209 C
210 C CISECI FJR P INSIDE L1NITS

!3 1131 IFIP.61.P181 60 T0 £13
213 IFSP-.LE.P£11 60 T0 112
214 fiC to 6j11S),1UC

216 C (80 Of PROFILE
2 211 C
216 £12 M10 :2
219 60 10 4I1.1,15£2,uSI,KCHOP
220 133 *Sw:1
221 66 10 *1j53151,1513C"OP

23



2 23 SCOLUZ.F5LSE.
224 If1611. 69.IRf62kPLIKSlIGo to to
221S 3Ifi@aCOlltD.CO16g0 To0t
226 3FI1C.LE.IENES1IS@T 1 24
221 3I1N~fEK?.61.NPLIMSoG6O 1 24
226 C 181CINENC PLIMS
229 Fl1:PLSI.bC313--

230 ,Ip1.1C1
231 P1P1P6.1C1
232 2:3-L3ZE1
2Z3JJZL 1C3p1N1119 11
234 ICEXT=IIPL 11112.IhCXII

216 82% COulImut
23? RCIURMI
238 C
2391 C &I lOP
240 C
2#41 117 mSi:2
242 11 6P.LI.P211 60 TO 2

2%5 Its 60) TO 4g2s2,21.KcNop

246 C

2119 114 *SvW:3
250 IFI P.61.P 2 61 60 TO 2
251 luozi
252 1159:1
253 116 E0 TO 425,2S92.251.0CMOP
2S4 C
25S END

OPRIS PFOU0l4PSBO.1UsET

PrO107Ppoo ELI * US iV
I COMPILEII16231

2 SIJIROUlPSE RUSE?
3 COMMON01 /1Of3LEW1WFIL,1VcII2OI

0 ClN~aSIC LISL6OI
5 CAVA ZFILE0OI

0 IFILE=IFILE~l
1 I:.IFILE-11l*1

9 IFlIFILE.Gj.IMFILISO TO 900
10 EfCWCDE3,1LALIIrEMJI,.IIleu3I
11 32 FORA113'USE 4*.,%6- -*
12 CALL ERlRA010,.81FE1,A 4. * 91
i3 CALL [i ANB6IOLAS

is 60CO FCONmAVII0ILE ASSI6"EO%1l,9003I

17 9C0 IFIFILC.C.II 60 TO 901

19 IISZ113-4

20 hAIICIO.9ClCOIlIFESKI,K11,113I
21 90CO iORMATe111 PROGRAM1 TERMINATEDl NFOC REACHING LIMIT,'
22 * AT ENO Of INPUT FILE *v4AG1
23 slop
24 OCA bF13E*A,903
2S 90CI FGANAT4J110 S INPUT FILE NAMES SUPPLIED.911
26 % IvPUl FILE ASSUMED ON WIT 9'01* .

2? Pj TURN

&PRI.S PFUoUDTpPBO.6E#.WMF

24



PF *AUPS 60 1. SteW w"3

12 C URU01

3 Coo &0l z WOODS ROLE FILTER SIZE
41 C:: TINC(N -- TINE tONSIANIISAPPLING TINE INTERVAL 0F ZNSTUS1UEU)

5 C. A -- WOODS HOLE FILTER ARaVa IIANE

GINENSIdhi MISS

PU tIONPRDII.EEFLO&II
tzd6 IiI ON lot.. N..eIeeCseMe*ee*. .*f***W.~e.....I/
23 C
t4 Ba Lo CNINENIAL EEIFr N ETAPCAE

2 C
1 3 C 6ILVIS ESoENTIALYTERI RM14 fTAPCAE
4 C ISA - FAST AND ESTIE SEIZES FNALIS1 ATE IGHT L
S C 2CTD Y0 A.R SYWWR -CAll FILTE OINTER-AL RRT

I) C 14&(FO Lor PASILER.

I C 2 FOR N14 PASSTRC FILTER O Z-ITRS

1 cC - I IIARILElT TAPER
IN C 2 PAR2EN TAPER
is C I COSINE ITUNEVI TAPER

14 C 4 LA NCZOS TAPER
31 C 5 LANCZOS SQUARED TAPER

It C FILTER bvEIk'415 ARE RETURNED IN SEP
20 C

2? C
a) CCWPILEIPTAG:31
2% SUBROUTINE GENFLT(W1,JAJ11v~oFvSERI
2S %p1TEI6*6b6Ahq,jAj.jCF
26 6666 FORMATE' GENFLIZ "-:91694JA= .:,3' 0 is$ It3,
21 0 F, -_:%3, F:612.61
is VIRENSlOk Stil)
29 PI:3.Iq151 26S

31 Dc 10o I:I,N

32 FIZI
33 LZIFI-1.11191
34 So 10OINO.SC960&.m,1JC
35 41 IfIU-.OODODIO.No#63
36 03 IF IJC-Nr16%,6% AS
31 64 !(041" SINIPI*tfb OIPI*Uj

4O cOc01
NINOSERIII:=1I.-U
N? 60 t0 10

Ni tc SERIIIZ.Ss..C@SIPI*Jtl -

ta if IFASt Us-.SISI gS2,S2

]a 6 1FF-01000011010

so 10 1141.sOOooODOIIDD*OO,?I -1tooooy

SI 7 141 RI):Sj IIJ*eSINSPI *FI-I. Per 11pibiF-o for,

25

- - -.. . ~ ~ .*m'



Ica( CONTINUE
63 1(3i W I I Me I log 

10
5

S4 (3 It" :A* E aI I

51 go ISO 132.SI

61 is@ Stm-13l,3
61 i30 41 -1 lag 1I

2
9 129

62 111 St ,i=S*,I12

63 129 con I Out

46 140 CONTINUE

To 1:1(96111
71 11:1-141
IS Ste 43 r- U III

15 Ila p.J0PW

14 ca li it 6 p900111ER1it I- 1.

11 69(0 pRMuA1415968*.5l

is I1q l-1

ea CC III 131.0m1

as RTR

d311S PuCIIPESO.VCCIVL

cCur ILClkO o 313

2 SUDIWJTlNE DCIIVLIQINIII
3 C
0 q~uL~sISU 91201 .9104 203

s tampon IWMAINIMOSN1
0
1

S ~COIPONISALLSCISSAL
1 CAIi CF.1smP1.,11

0 C OGoICAL lO&S ,@PloICPOIOSVOOlg1OSIS

10 F--0421

12 44
13 60 To 621,223.hsalp
I% C

is ;I M:0

16 JiSKIP2
11 EC I 1.2C

is Ifi~llf.E0.O 60 TO I

is 11.40=1
20 ml
21 Nh101=3:

22 ig,:Ilj.1as.oon.osys

23 IcsvUII.CO.VoOI.IOSWI

24

25 IQF06l4.EO.12.O5.l0PDP
21 JOSlBI.CoE.5.0fllE.. Q..O3.NOSIO'

20 COMMlUC
29 C

11 IFIILASi.LI.135
1 5:l

32 IFllLASI.[O.S3 1 W:? .

26

-__ __It

--- --- --



3n C *L(DEP:C:

I

43 52 CALL 0054 S,S,1601C 1,1 I
02Ct S1 Q#SI 1

43 C

44 6G OPI~L S*OhvSeI9SSN?
fs *Ij:1O
toS2CL I IIIOOSALLSZI~~ISTPsI Sat P1.3

02 C 413,6

03 50 COUIIOVICAL OkIq99V

SS"C 41:1 ,U1=P I M0PTEPPT,,P
55 00 N:Nh TPGl

62 C

ppuoe5 sea Ci:c - -- 1 .. D

68 C

71 C N

2 C

C
C2 WICtiCRETSFRTMPRTR OPESUEEFCT NCL

I C
DAT 2LH/.0-1011 7

to C-C*o .- -OTISDIOIOosi*



a C
3 SUBROUTINE KNPItPa9laCIOSPP?3

I C vTs Soute USEsSHEN sCUS(TTgaglse Am* GAMPeeV94t97*b.
6 C ESLAlIOSS IN COMPUTE S*LIUhTw FORM POISSIC 14MR&TUR1I C &so C661DUC15VIWV.

* C
9 C pl:PUCSSSUNC IN OCCIS*ES

to C ,£itCNKP9MURE INs DESREES CgLSIUS
It C Cl:CuoktgI Igui IN owelco
12 C semzlft c 1wCIVIT RATIO
13 C

to C compost COfsDuCIIwIIY RATIO

16 C
A? c CoUEEcI aUPtin To lES PRESsung

I8 ISISIKI.F

2* C CONNECT OS1 FOR WIENPER&oUR EFFECTS AT SUPT WHE
23 C Oju:c 351.00C 35.100
a% C

21 *~SI~
as C
29 C CALCULATE SALINIT

Is ION s-.04 996

33 1 *GI.2SE-41-2.9E-6*S1I*P1I

3$ C SP:IP1SN
36 SIMUON
31 EhU

dPITs PFOUOjepsiLO.PS5?#

I CONP3LENBUIAG:3)
2 S&usnou13Mr FSSIDagP,1.CN.1*
3 C IVIS ROUTINEC USES 114 PRACIICAL SALINIVW SCALE 119111
4 C EQUATIONS to COMPUTE SOLINSIW F04 POCISURE,
s C 1CPRI3UE &NO CONDUCTIWII
6 C SICE JOURN~AL 4iAM 196011
1 C

9 C 13:IINPCS*IuRC los-Cl
10 C C148CoNuclivily ImmNoICNI

11 C NP:CONGWCIIVII RATIO.
12 C
is C CCNPaIE CSODCIVITY RATIO
IQ C
is NP;CI42.9I4
16 C
AT *LPHI:12.0 0C-HP-6. 3?O-3G0*. 3.98t- Isere$3.0

so C
21 C OLPI-ftN,I.Pl IS THE PS*CTINNM. IMOCASE 10 COMO OUc TO PRESS.

22 C

29 & c99E11..1031-est

at C INtS IS t Cg311919051CIS5,15fl

20 *lII:P15w1C00.0014LPNS

28

v ~>2



a0 *1 :.01*NO ** A-2.1.0 .IlT op. #9,00 *ot*0.

33 £40.001~0S £OSU60&10*O.I-..W6lSI8

Ii S : -. a014OI.e2.6111
36 C
31 GLiTURN

OPRSS PF*UOleO0.IIN

PFeuO~TPISOSIS .116V4
I SUBROUTlINE SS36N*IPVTOSOSISISISSIP1

S I -. 334SS£32E-

I C THIS1 IS S3614*-I
10 S162&11160-zog.I

1 2 1 21 .14 10 . .-T OP 1 11 * 0 1

IS --AE9**3 .67~sS-.0201111
16 IS:&.[-2015S 280%1671*9S.1 *T-Pof .&Et4k.&CSell I

to IgIi:I.-xMS6112I3T.1q.T1I

19 RNOSIP=1.I*LFI
20 SZUSIP:6142"OTP-I.101000.
21 C TISIS IS SIe's -SIP
22 miLuI"
23 160

OPm1.S PF*U07%ps6O.SousO

I SUBROUTINE SOUNDISI.S*LPICS9SVELf
2 C WVISE0 PRESSURE CONVERSION J140
3 C NCFCUCNCC - NILSON*, U.0.,990 ClUAtlGM FOR INC SPEEDO F
4 C SCibil IN SEA WATEm, JOUR. acOUSi. see. ARCO1., s2uI31,13fi?.
S C
6 C PUTS= PRESSURE IN DECISANS FROSEA4 SURFACE

I C P -_ JM TOTAL u VV lbR IN RSI2 ASSOLUTE

at C A AI IiT1 PARTS PER 1000 . io

IS S AL-3.99..90C3

17 vpeg : £3 eoo1622Pse I.029Sg11P*13.SSISC-9-3.3603E12P185
is C

1 9 ISP2SO 110-1. 12994e.1-OSP4E -to? Tu a I..X -?OP*
20 tl.SES1S9(SSI

.0 29



22 36*i6.2A15.8I5C-I-S.964" -lop$$
23 C
24 SOUND 1449014 *T WI VP * VS * USIP
25 C
16 SVIL :SOUND

#PN1,1 PFOUOIQPiSO.lnuOIP

PFOUO?1PR605I IlUCEP
I ColVZLINIOIAS:30
2 SUMNU;wIN fouSCPOPIESSSIOSIP,IMIT,IS I
3 CONNSIUSSCIIZSOCVIS

5 C
6 ~IFIZII.ftC.i 60 To 2

I SLAIZABSIFOOC09311
a 6LA1 EaLA*~Ie05Sz93
I 168A V:9806 12.3-ZbS#. a12.CSOS mBLa~zo. .m sCSSeLA 104.01
10 GNAV :1.OE-601SSAW

12 PRVPRS:0.
13 1kMOP:0.
1. C
is 2 RMOgIS PIIOO.*.
16 P.1wESS
17 lFt4I1NP.E..1AOPMSN
is SmAwAV2=6aaI 1.*2.z&1-?1113P a
19 ImUDP=ImUOP*.04 .. ps-Pawpa sitI ISUAW10%I NIP091O asI
20 C
21 PAVPNS:-PaS
22 SMOPaftft
23 RE TURN

APSISs PF*UQTPr60.poiEMP

PrOUS14PR6041 I.PoTEimP
A CONPILERISIAG:39
2 S&MUIMEE POTCNPSPOIS.PTCIMP
3 C
4 C THIS SUBROUTINE ComputeSsay fte CHARGE IN ITEMERATURE
S C gUE TO &AABATIC CHANGE IN SEA PRtS5UmEt FIN INSIIU POSITION
6 C 10 THE SUNMACE. THE POTENIAL lgMNFEAIUIC. P1(669, IS114N
1 C P911669 I-SELT I IN Sf* CELCIUS I
a C REFEICIC~a INE SEA. 1962. vOL It III AT
I C

11 SEL2:1.322E.&-2.62E_4w10..I-9S

13 C
to GELI9 0ELIS0SCL2*PoEL So

16 C

vat's PFO07P FSS.§MVAL

,30

mat 0 4 LA7



WolsouPUat $41A It WI flUp gWSLCso*SulIflw"#Pisvey

c 6:9.60666

*I p *imi.te4i GO Is to

S6 !BAA JZIJP aldsjl.

I: a *amaS:~nu OiS*JOPAJSm.1.001
110 6* nOEL :sA* CLPJ

13 CALL I16NAIPOAIJIJP1SNSL.IJDPSSPI
17 *.LPHo*II.4S&VPa*.OA1.1.I

as C:161P~H2-ALPIAjiqI2JSCLPJ1

20 th2ap5:.Ig6IUWOJP6002111
21 IFs1z&V.61.og 60 TO 60
22 chaps:&SBSIC12psIo.s
23 ECP: ICN 116.2321SS600.

2S60 ENCPNAN2*PS
26 10 IFIC.U1.O.1 CWCPNZ-CSSCPSI
21 C
26 St 1.1:IJPP

2: S: I--PN

31 1JPPN:jPI
32 piPN:pjpI
33 siP"N:SJPI

36 ICO 1iPK:IjpI
31 PFiPN:PJPI

38 S.SP"-:SJPI
39 so 10 93

&ATU.S PF*ti1ltpOO.6*PH*

PFOualPRS04aa.ANpp

I FUNCTION 6*NNAeTPsl
2 12-101

4 
2 : 5 0 P

SZse

I 1 -3.JE-801..2.2C-31-.OC-.1*9.0C-O*2

li as *.S3C-1O*P2*1.56C-uleP2*I

12 END I
L 

14.



3 C
4 C THIS SUsMOUI~cIK I C THE99A HALF Of All NPUT-OUPUT

S C PACKAGE FOR HNDMLINGm-FHflO FORTRN
4 C 6811TEOI DATA FILIS, COM06011L, NUCEUCO TO AS
I C ICOIFASiI Ll S IMANVI FiLCS.
8 C
9 COMMON 1 B140N 1 1.4,WmWSI0mS18.HFU.NPIUR IFN~iI to
10 COMMN I 190CFIF04CA411 1110Ci0O16l INDOC41ADOCill
11 Ccmmon d *AT I umip
AZ C
is COMMON 1 I 01*1 I S..,mNSG, 11601 104160,4ftIF~,%Nw1.uI AldagI 1MS1
19 CCMXOU .4 IPS I -AIIISO)
Is CCOMONIOROCenI JpL6,1SgIC
16 CIPMCMIU lu"iIfsas
11 LOGICAL SZOSOS1SI£
is CA1A as" I 2 I
39 CAIA LLSVIA/. 115T111
20 C
21 Ih:s63E
22 11210=4NI.6f.2.AWiD.NSGN.Lt. 1
23 110:w 5R.19. IQ

27 C
21 c
29 C
30 SKS

32 IfSipOa.CbOS0 loos=1
33 IS~c:ISECJ1I PUT
34 U1 SL.9Q.0, ISLK:IU141111UI
IS IMILN.L1.iPOSI1 60 TO S
3£ 9 1r1IAIL*.E.IPOS) G0 TO 3

39 kFR1,MIR,MAR
40 icc:o

42 Ic2=0
93 Acs o

91 ICO=ILO.5.303/268

If tFhfU.hiCa PIC I= MF o IIg.11 11.1 11
2 2 1 Poll 30 1 126

S0 ISECCIs[CoICA*1C2*1C3*1C4*91W
11 CALL S1TAORIiU.11CI
52 CI

S% JUN1IIU1=iPOS

56 60109
11 C

£0 IFISOI.E8.11) JOLM:j
£1 1,0s1
£2 AhhIAUI:1PGS
£3 IUNIUZIPOS
9 ISECCIIiUI:0

6S ISIC:0

67 3 (o"I1)WUt
6 C
£9 REA glu[ "1199ROIGILINMR NIIWNIIPU 11 R1LulI

1; ACA:0
13 1CZ=0

1 ICO =0

16 lCO:ILA.109301126
17 IIFI.CCI1IIIIP-S21*13

1 1

is If issa.E.0 vCICs= 1111 140INA-111
2 2 11031 *30 off

41 IsECCZIsCoC1CIC291C341C991WD
42 IF 1.S.PN.RLI6.NIJ.4WmU.gt.k".

32-

-~ w-~ -*h. qWl



I : IF61 0 1 91R III 1001
66 Of faEaU&IU3C141484(.Q £0N-2 LIN --if OC# sI M*

14 Ii.jFLI.ftE.II G0 To a
I S CALL %1IAOR1IUdS5C,

100 C

lot IFGPS ij
102 1Itiglulzipas

104 IscagZUhZISC
IDS C
106 IFAIgilg.Eg.0m Go0T 10 to

too loco IOSNATIO READ UNI1',13698 FILE *a*
log St' 15ium',140' SISNAN 'gg,; w.I1

Its C
112 IFAI matTE46,1011s U#NANiNDUgNkF.S3)I
113 10ll FORNATI, RD'1,KAl2,02,AuU0S
114 C
Its IPWIsilC6IT~IS~,:.I
116 1012 FCmPAi PAPRSSTCISs '1212S .46I11391U2421,6011
III C
Its Iff4.8 61S 60 to 110
119 IlSibl'"wINONAEI.CQ.01 60 TO 110
120 haITEa1a131
131 1013 F 46NATI LOS. 94,1401

US1 ICO FQRAA11061I.S1

121 110a IOINA*1l3,2A6I

129 110 1FI.til.191 60 10 107

131 .JI:JL-Lk.1
132 alt4,10101WR1,J,

133 Lz:ftR41S1-1*LU
13% J1:JL41-L*
131 011lIs 6,1015b1WS3JI9J:1JIJLI
136 1010 FOINAWE frINST CyCLES9910611.51331,10611.511
13? 1011 FCNPATI' LAST CYCLES ',1061I.S11131910S6l111
Ile C
139 ICT 1F4k.10) 60 t0 lag
140 hR11It46,10171

lobs CC acta 1:102102
144 -L:I*L8
101S *1.JL*1-LR
146 bQ1I1g6910161 IVRIJ,JIJajA
t4 ICA1( CONIINuE
log t 101 ICIN*T111,IS,3a,106IZ.&;
109s 1011 reINAlitf' LISTING Of 05A'1113l

Is% C

::: IS 11--b

119 JOtS 160NAISII' A OINENSION 1$ 100 SNALL.'gJ
161 * .R:',1409 "NIP-Ztf, NX903&.

163 RETURN

jG 161hRllI0SC2lS u

U 33

7 - 7 W r gI



16 1062 :00NAIAT 4 S0EAD o ERRO O n: I IS
11 1 70 t0 to

1:9 MRS11I*.01301 IV
Ila loci Foomall, gap oo hUI ,130
111 10 REMIrND Ill

112 IiFO$= )ZPO
It% A)jNITIEUIZIPGS
Ili IstcC.Sul:6

11) k ful

a1.1.1 F.2WSII

PIAUCO4PIBEI1I.1W131

2bl SUOlUINE is iwc Mu9 ir( N8.1 FAgZP4I

3 c
S C FACKAGE FOR HANDLING 0fORNAflIO. PSR~ak,

6 C WRITE DATA 0**fIL9S. COMMONLY REFERRED TO AS
1 C FESIF*sy 4 EAST S114ARV FILES.

o c
to COMNICD

it COMMONW IUOOCFIFOOCCIII INOOC11100CMg11 IVOOCAIAOCCWI1I
12 ce(CISO I MOATA I WWII)
13 t
I% CMNON I 944DR I L.SNSNSHUWUMRNSZSI
is CCNNON 11100CF/Uoocai) INDOCIltIOCRIll i300CCAI100C9411
16 COMMON I ROAlA I VRIts
17 C
Is C
to C0141AN I DIA6S I NS6*,NSG4MUSNA,9NOMU.MNfIPWf gof WI UNA IRS I ?MST
20 L061CAL SI .3210,S1O.SISS45S19
at CCpMNOI I JPS I .uirisol
22 CCPPNOW 1010COMI JFL6BSECRII)b
23 CIPNCSIOk I10111S301AUNITISCI
24 CAI& NS6 1 2 1
29 CAI& LLSW jI I /. 1*511 luST 1 19 1 1
26 C
21 I~

211 IhJ*I.410 V

so C
it C
32 *:SVE.

34 0lO=MSG.Q.Ia

37 96I:pSSW.6Q.6.OS.S6WM.E...51i6..W.NI.C

38 C
39 1601.111k
%0 IpCISjIIIIUI
41 1II1p@s.(0.01 1,05:)1
42 fIh1L.[Q.CS &Ls:iUNI(IUI

43 IF419am.Lt.IPGSI 60 T0 S
44 4 II415Lu.CO.ZP0SI GO TO 3
41 C

49 1(2:6
SO 13:Q
i1 1(4:0

i3 IF 4.SWk.Ic Wcs -OWN of OXpW-1 1122 110310301026

so If 4hAVWK.OIC3ZIA.ININII ulu-st mle3543031

34

POP



S56 1SCC-1CCC1C1.1C2*1CSO1C%
S aCALL 14IA08OIS.C

AU3116111121 s

62 So 10

63 C

&3 ICO:8l

6? ISC:
61 ISCRILG.1312
6: lu1160Si. 112eWS4IM1-I/21*S404

71 CALSIOCUSC

is 1FC2:1OS

16 C .
it a coizu

93 UII61UIP

69 liMIf&Q lu.81I 4NQ*.5) It 4101. 3-121630 12

505 C ALSTORIS

103 UNCIPACL II

1 C
30? a CONTINUE

96 SEaN I

31f IISWIA4 .UAMS4.CO 60 ST

33 01 CSCh U

316 CI
109 CI

3i 12 COTIU
lot 66 0 Is 14941

Ito 166f1USUm.dS so vess M"
its OR.Ul.6.u111a.CSS:,,Sa,0kl0 TO 15:.I

1312 IUbF.1*M S1116U.EUS1 0 O ?ISOCgg11mI

M if lpsa.p1.g1uoycazga,cgmeiraacaailaoa~egam

( 30 C L-bL

ga 014vtl* 2:'
.- 2 h- -- - - 1



190e C
Jos C

192 IPOs:IPOS#I

1:3 1 1j"C ,I Iw:I S

less UNITIIUIZIPOS

31 .uJulTIlUI:Ipos
1 :~~0 10a 111 S i IW

%4o 891 11482301 Me E1910,l.IfiNV9NwOVL

1000OC FCRPA1TS WAIVE uooIT'9,t3,'S FILE '%A69

ISO * iSEtj.UR%zs' SE601Hn *9469*1 kz:,l,~

152 C

155 1031 FOAAI WAY *1,1*12,92.AI?,1
156 C

Is$ 3012 fgap*?*' PARAMETERS$ 2Uh363,22.ll

159 C
160 1If.1601.1151 60 to Too

161 ~ IFh 1w9%wNAWl.EQ.03 60 T0 310

362 WRIIE16910131

163 1013 ICONA1I' ADOL DaA:30

166 1161 1W.6i13I116. 1.021IFWCUM9SI1=,WFII)

161C FIrATGIMI3SI1 ,11lg3~IONW

19 I1e2 F0RAaT4113261
10 C
III I30 IF1.1s0I.9691 60 T0 101

172 JL--IWSI$t.W
113 iz:jL-Lv4I
17 hfIl3C~q&O1016W4

1
£,I:JI9IIS

115 iL--4NV#IWSI-Jl0LW
16 j--JL#I-LW

lie lot% FQWiAISj' FIRST CVCLC1',10G13..411~311lO061.S
3 3

lit 1 O, romallae LAST CYCLES8 'q106)3.511)31.106ll151)

ill 301 1FI.N81.11101 50 T0 308
192 hNITlEgb.3113

183 JC):JMSI
359 102:103*W-l

ISIS L0 106 1=3413902
186 IL:I*Lip
to? -1l:JLO1-LU
I&11 b~llIE I06 1,qVW~IJ3J:lJI
169 1(1 CohINUE
190 I36 ifGAniT4511IS,31,1

0 6
3
2
.l3

191 301 FORAI1II' LISTING Of 0ATA41111
392 C
193 60 10 416

194 a I 112101 RT 4szc6 8 aog I TootooFRO $19119601114 OURA %NFNNuRh

its t
396 [fool$ UIIIE46010111UNV.NMAIiL*FNh
191 C

1-18 l3146350 WRITE6,0121111P119,ZuL811

200 l4.01.4191 0 0T 109

203 1F(614I4W 1AIS.CQ.0) 60 TO 109
202 k~lIC4l,10l1*

204 If o61s.61.O3WRITE 16,IViolI IIjCalIII,1 :1*NIPS

205 314011.61.C11111T1Ls 31021 IADOC.413,1=1.NAI3
206 C
207 109 313.h03.8193 60 t0 117

208 -ILRS14L*
209 41:JLI-.
210 b1 l3 1 651, 019 4 1413,1-JI.l3
211 .JL--1kQ lSI-ll3LR
212 41:.11.1-01
213 b1611(A 6v1 03 5iiVR4JlvJ=J1,A.
219 C

235 3li 1(.1o3.S301 60 10 100

216 WRIVEC0,10171
all 141IRjST

239 CC 336 1=141.14"

22 14:101.0
221 .JI-JLOI-LO

36

* * 4 .~*;.4t

A.~--



222 iillIEl &,aO19 Iq6VAIJlsJ:_Jl~jLl

223 136 C a I INUC
229 C

221S 
C

226 86 CONTINUE
Z221 leg 1F:a

221
20 C

239 1LFIA

231 a 0 E 16 til,' akk is &:.."r~l uhNsN l
2,30 0 kW LWll, FM :%s' mii 9'WW:,1J

231 scTbaRN
24.0 51 IF:3I

292 10C3 FgeKA116 MRTE ENRON ON UNIT '.131
243 Ltiz:il

2:9 Eo 10:: 90

246 uullTE1,10020 IU
241 30(2 FeMmA 149 READ LON0S ON UNIT **331
249 LL:3U
249 60 10 90
250 S9 IF_-I
251 hiallEI1,10011 lu
252 loci ICIAAI (OF on UNIT 9,131
253 LI4:IU

251 LU--*U
256 SO 51(9190 Lu
2S9 IPQS:0
260 IIjITSLUI:0
2#1 .1lhll;LUl=O
262 ISfcAILu):C
263 1(1 LAW

AssaIP POINTS

V3



UNCLASSI FIED
%IECURITY CLASSIFICATION OF THIS PAGE (When Date Entlered)

REPORT DOCUMENTATION PAGE BFRE COMPRLETIORM
1. REPORT NUMBER 2GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

NORDA Technical Note 196 t b,41'; E /I4. TITLE (and Subtitle)11TYEORPRT6EIDCVRD

A Computer Program for Processing Conductivity- Final
Temperature- Depth (CTD) DataTPEFRIGR.RPOTNMR

7t. AUTmOR(e) S. CONTRACT OR GRANT NUMBER(*)

*1 Z.R. Hallock

9. PERFORMING ORGA-41ZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
Naval Ocean Research and Development Activity PREA WR U30NINUBR
NSTL Station, Mississippi 39529 . 674

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Naval Ocean Research and Development Activity 1anua 1983 OPGE
NSTL Station, Mississippi 39529 39 UME F AE

14. MoNiTORLi4G AGENCY NAME 6 ADDRESS(if differen~t from Controlling Office) IS. SECURITY CLASS. (of this report)

UNCLASSIFIED
15s. OECLASSI FICATION/DOWNGRADING

IS. DISTRIBUTION STATEMENT (of this Report)

Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 30, It different from RPport)

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side It necessary and identifY by block number)

CTD Data Processing

20. ABSTRACT (Continue on reere. aido It nec.esry and Identify by block rmber)
A software package for processing conductivity-temperature-depth (CTD) data
Is described. The package Includes features for editing, correcting, filtering
and pressure sorting to produce working data files for graphic and analysis work.

DD I FJA"47 1473 EDITION OF I NOV565 IS OBSOLETE UNCLASSIFIED
S/N 002-L-0146601SECURITY CLASSIFICATION OF THIS5 PAGE (Whm Daae Etieed)

- - .~ ' ~ #4


